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INTERNATIONAL PRBHkNARY EXAMINATION REPORT 



I. Basis of the report 



International application No. 
PCT/AU2003/000384 



1 . With regard to the elements of the international application: * 
I I the international application as originally filed. 

[xl the description, pages 1-78, as originally filed, 

pages , filed with the demand, 

pages , received on with the letter of * 

fx] the claims, pages 79, as originally filed, 

pages , as amended (together with any statement) under Article 19, 

pages , filed with the demand, 

pages 80-98, received on 25 June 2004 witii flie letter of 25 June 2004 

[~~| the drawings, pages , as originally filed, 

pages' , filed with the demand, 

pages , received on with the letter of 

I I the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to tiiis Authority in the following language which is: 

I I the language of a translation fiimished for the purposes of international search (under Rule 23, 1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55 .2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 
I I contained in flie international application in written form. 
I I filed together with the international application in computer readable form. 
I ^ furnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in conG^uter readable form. ^ 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished 

4. The amendments have resulted in the cancellation of: 

[ [ the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig. 

5. rn This report has been established as if (some of) the amendments had not been made, since they have been considered to 
— go beyond die disclosure as filed, as indicated in the Supplemental Box (Rule 70. 2(c)).** 



♦ Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" atui are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, / 7), 

Any replacement sheet containing such amendments mi4st be referred to under item J and annexed to this report 
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m. Non^esta blishment of opinion with regard to novelty, inventive step and industrial appUcabiUty 

1 . The questions whether Ihe claimed invention appears to be novel, to involve an inventive step (to be nonobvious). or to be 
industrially applicable have not been examined m respect of: 
I I the entire international application, 
pel claims Nos: 1-30 (in part) 

because: 

I I the said international application, or the said claims Nos. 
— require an international preliminary examination (i/7cci:ft;: 



relate to the following subject matter which does not 



X 



the description, claims or drawings (indicate particular elements below) or said claims Nos. 1-30 (in part) are so 
unclear that no meaningful opinion could be formed (specify): 

As noted in box Vm. the claims are directed towards compounds defined ambiguously, such that the scope of the claims 
crnot ctearly be determined. This report is drawn only towards such subject matter as finds support m the 
specification, and the inventive concept as communicated by the apphcant. 



□ the claims, or said claims Nos. are so inadequately supported by the descr^tion that no meaningfi»l opinion could be 



formed. 



I — I no international search report has been established for said claim Nos. 



2 A meaninEfiil international preliminary examination camiot be carried out due to the faUure of the nucleotide and/or amino 
fcS!^ SSto Slily -th^e standard provided for in Annex C of the Admimstratxve Instructions: 

I — I the written form has not been furnished or does not comply with the standard. 

. {~| the computer readable form has not been furnished or does not comply with the standard. 
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IV. Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the appUcant has: 

[ I restricted the claims. 

I I paid additional fees. 

I I paid additional fees under protest 

I I neither restricted nor paid additional fees. 

2. [Xl TWsAuthorityfoundthatthereqx»kementbfumtyofmventionisnotcoinpUedwi& 
— not to invite the applicant to restrict or pay additional fees. 



This Authority considers that the requirement of unity of invention in accordance with Rules 13.1. 13.2 and 13.3 is 
I [ complied with. 

[x] not conqjlied with for the following reasons: 

A c ^Jc.«c«^H in the T<3R the claims lack a unif/ing special technical feature that would allow the present application to 
ie cSe'ed a f^fet ^ntion^^ ^ecM^^^ feature as communicated by the applicant "a monosacchande 

not limited to fliis concept. Moreover, this feature is known m Ae art. 

In the absence of any special technical feature to provide unity to the claims, it is considered that the P^^^^'^j.^^^l^^ 
reoTier^t aTa^se ier of inventions based on common structural motifs. Due to the very large number of compounds 

&Sve«^t^^l motifs of these compounds, and the very high likelihood of anticipation, a full search of 
the present claims was not possible for economic reasons. 

However, a limited search was carried out on the basis of the inventive concept as communicated by the applicant. 



4. Consequentiy. the following parts of the international appUcation were the subject of international preliminary examination in 
establishing this report: 

I I all parts. 

[X] the parts relating to claims Nos. 1-30 (in part) 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabUity; citations 
and explanations supporting such statement 

Statement 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (lA) 



Claims 


1-22, 25-29 


YES 


Claims 


23, 24, 30 


NO 


Claims 


1-22, 25-29 


YES 


Claims 


23,24,30 


NO 


Claims 


1-30 


YES 


Claims 




NO 



2. Citations and explanations (Rule 70.7) 

The following citations have been considered: 
Dl: Gruner et al., Chem. Rev. 2002, 102, pp491-514. 
D2: WO 1998/008799 

D3: Smitii et al. Chem. Conunun. 1998, p2039-2040. 
Novelty • 

D 1 is a review article discussing carbohydrate-based mimetics in drug design. Among the compounds disclosed a number 

wifeta rCaddeSion of claim30. For example, compounds 28. 26. 105. 113. 114 and 118 ar« mc uded m the 
IcSpTSt ar^drnot ap^ to be disclaimed by the disclaimer. Note that the disclaimer .s unclear m this regard. 
See box Vm. 

person smed in the art, and anticipates claims 23 and 24. TTie compounds of claim 30 are smularly considered to have 
been broadly disclosed in D2. 

D3 discloses compound 4. 6 and 12. which fall within die scope of the present claim 30 where Rl is C(Z)Y. Y is (=0), U is 
alkoxy and R5 is N(^Y where ZandYareH.orZisHandYis acetyl 
Claim 30 is considered to lack novelty in Hob light of documents D1-D3. 

Note that whUe only three documents are cited, it is considered highly likely that more relevant art ex^ts. While the 
annuel hS attempted to remove the compounds disclosed in the citations by proviso, this approach is unl kely to rernove 
SSpig"X«^S^ the scopTof the claim. Note also that it is not possible to determme the full scope of the 
claim. SeeboxVni. 
Inventive Step 

The problem as expressed in the specification is the provision of combinatorial approach to the provision of monosaccharide 
^^ZTt"i^Z^rm6s for'^amg discovery. However, as the confounds are claimed -'l'^;^^!"^;*^!^^^^^^^^^ 
coSered an essential feature of the claims as presenUy drafted. Therefore, the problem is considered to be the Provision 
SSv^dua?s?ch mLl^^^^^^ It can be seen from Dl and D2 that such monosaccharides are known m the art and. 

^"e mpoS SatT concept of providing monosaccharide compounds as test compounds for drug discovepr is 

sSlv afe Sncept of using monosaccharide with peptide mimetics attached, the mventive concept as 
SZuiSily t£ a^^^ctt, is knoln. However, with the exception of those of claim 30. the presently claimed 
compounds are not directly taught by Dl and D2. 

Continued on Separate Sheet 
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VI, 



Certain documents cited 



1 . Certain published documents (Rule 70.10) 

Application No. Publication date 

(day/month/year) 



Patent No. 



Filing date 

(day/month/year) 



Priority date ( valid claim) 
(day/month/year) 



P,XWO 2002/032915 
P,XWO 2002/032963 



25 April 2002 
25 April 2002 



17 October 2001 

18 October 2001 



17 October 2000 

18 October 2000 



WO 2002/032915 broadly discloses compounds similar to those presently claimed where Rl is NCOZ- The specific examples are 
not within the scope of the present claims, but the generic disclosure includes the subject matter of the present claims. 

WO 2002/032963 broadly discloses compounds similar to those presently claimed where Rl is N{Y)Z. The specific examples 
have been removed from ttie scope of the present claims by proviso. 



2. Non-written disclosures (Rule 70.9) 
Kind of non-written disclosure 



Date of non- written disclosure 
(ddy/month/year) 



Date of written disclosure referring to 

non- written disclosure 
(day/month/year) 
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International application No. 
PGT/AU2003/000384 



Vn. Certain defects in the international application 



The foUowing defects in the form or contaits of the international appUcation have been noted: 

Original page 95. which formerly contained the Ust of documents referred to in the specification, has been removed from the 
specification by amendment without being replaced. The specification is therefore mcomplete. 
Page 79 containing the first part of original claim 1 was not replaced by the amendments^f 25 ^OM^ JJ^^ 
deleted from the s^ecificatii This report has been based on the new clamps startmg with clami 1 on new page 80. 
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Vm. Certain observations on the international application 



The foUowing observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

. Claims 3 and 4 are not clear; these claims define a moiety that is not possible in the definition of claim 1. to which it is 
appended. 

. The proviso to claim 30 is not clear. With regard to proviso (c). the definitions ofRH-'^^r.KUs 

fVP s^nifiVR?^ are different but overlap significanUy. Disclaiming the case where Z is (=0) and is N(T)Y stiU allows 
S^Sran^v"^^^^^^ Ambiguity is createdas to which compounds are 

still included in the claims. 

• The phrase "aminoaryl" is repeated in the definition of group U. 

• . It is clear from the examples and the context of the claims that the groups "alkyl. aryl, ^;»^^nyl>;»™"^y';f^^^ 
ai^i^tended S bi inte^eted broadly, inclusive of substituents. However, there is no clear defimtion of which 
SSnts to S Eluded. At pLent it is considered that the definition of "substituted" ,s unclear. The clam« 
tiierefore are considered to lack clarity. 

• The claims are not supported by the description as they define a very large range of compounds which are de&ied 
SliiZIirsJ^h 3die Ml scope of the disclosure can not clearly be determined. The clamied conj,ounds mclude a 
SS^'s^LS'iStif^clud^gal^^^ 

The claims appear to go well beyond the range of compounds exemphfied and described m the specification, ana 
not fully supported by the description. 
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Supplemental Box 

CTo be used when the space in any of the preceding boxes ig not sufficient) 



Continuation of Box V 



Industrial Applicability . 
The applicant indicates that the claimed compounds possess industrud apf ""biU^^^bil^ed drug like molecules" on the basis 
of the compounds' chemical stmcture. Industrial AppUcability is acknowledged for clamis 1-30. 
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Claims : 

1 . A compound of fomnula I 




formula I 



Wherein, 
n is 0 or 1 ; 

R1 is selected from the group consisting of hydrogen or - 

N(Z)Y wherein; 

When R1 is-N(Z)Y. then: 

R6 and R7 are hydrogen; 

Y is selected from hydrogen, or the following, where G denotes tl 
point of connection to the nitrogen atom in N(Y)Z; 




Z is selected from hydrogen or X1 ; 



AMENDED SHESr 
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Q is selected from hydrogen or W; 

The groups W are independently selected from the group consisting 
of substituted or unsubstituted alkyl. alkenyl, alkynyl, heteroalkyl. aryl, 
heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms, 

The groups X1 are independently selected from the group 
consisting of substituted or unsubstituted alkyl. alkenyl. alkynyl. heteroalkyl. 
acyl. arylacyl. heteroarylacyl. aryl. heteroaryl. arylalkyi and heteroarylalkyi of 1 
to 20 atoms. 

at least one of the groups R2. R3. R4 and R5 is selected from the 
group consisting of -OX2 or -N(T)Y. and the others of the groups R2, R3, R4 
and R5 are independently selected from hydrogen, -OH, -OX2. -N(T)Y. 
wherein Y is as defined above, T is selected from hydrogen or X2; and X2 is 
independently selected from substituted or unsubstituted alkyl, alkenyl. 
alkynyl. heteroalkyl. aryl. heteroaryl. arylalkyi or heteroarylalkyi of 1 to 20 
atoms. 



With the provisos that: 

a. X2 may not be another carbohydrate ring, a cyclltol ring or contain 
another carbohydrate ring, 

b. all of the X2 substituents may not be the same; 

When R1 is H. 

R6 and R7 are hydrogen, or together forni a carbonyl oxygen; 

at least two of the groups R2. R3, R4 and R5 are selected from the group 
consisting of -OX2 or -N(T)Y, and the others are independently selected from 
hydrogen. -OH. -OX2. -N(T)Y. wherein Y is as defined above. T is selected 
from hydrogen or X2; and X2 Is independently selected from substituted or 
unsubstituted alkyl, alkenyl, alkynyl. heteroalkyl. aryl. heteroaryl. arylalkyi or 
heteroarylalkyi of 1 to 20 atoms, 
With the provisos that: 



M/iENDED SHEST 




Received 25 June 2004 



82 

c. X2 may not be another carbohydrate ring, a cyclitol ring or contain 
another carbohydrate ring, 

d. all of the X2 substituents may not be the same. 

2. The compound of claim 1 , wherein wherein the ring is selected from 
the pyran or furan form and the anomeric center is selected from the a or ^ 
configuration. 

3. The compound of claim 1 , wherein the groups Z and Y are combined 
to fomi a monocyclic or bicyclic ring structure of 4 to 10 atoms. 

4. The compound of claim 3, wherein the ring structure is further 
substituted with X1 groups. 

5. The compound of claim 1 In wherein W is substituted with a moiety 
selected from the group consisting of OH, NO, NO2, NH2, N3, halogen, CF3, 
CHF2, CH2F, nitrile, alkoxy, aryloxy, amidine, guanidiniums, cartjoxylic acid, 
cariDOxylic acid ester, carboxylic acid amide, aryl, cycloalkyl. heteroall<yl, 
heteroaryl, aminoalkyi, aminodlalkyi, aminotrialkyi, aminoacyl, cartDonyl, 
substituted or unsubstituted imine, sulfate, sulfonamide, phosphate, 
phosphoramide, hydrazide, hydroxamate, hydroxamic acid. 

6. The compound of claim 1 in wherein X1 is substituted with a moiety 
selected fifom the group consisting of OH, NO, NO2, NH2, N3, halogen, CF3, 
CHF2, CH2F, nitrile, alkoxy, aryloxy, amidine, guanidiniums, carboxylic acid, 
carboxylic acid ester, carboxylic acid amide, aryl, cycloalkyl, heteroalkyl, 
heteroaryl, aminoalkyi, aminodialkyi, aminotrialkyi, aminoacyl, carbonyi, 
substituted or unsubstituted imine, sulfate, sulfonamide, phosphate, 
phosphoramide, hydrazide, hydroxamate and hydroxamic acid. 

7. The compound of claim 1 , wherein Y is hydrogen. 
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8. The compound of claim 1 in wherein X2 is substituted with a moiety 
selected from the group consisting of OH. NO, NO2, NH2. N3. halogen, CF3, 
CHF2. CH2F, nitrile, alkoxy. aryloxy. amidine, guanidiniums, carboxyllc acid, 
carboxylic acid ester, carboxylic acid amide, aryl. cycloalkyl. heteroalkyl. 
heteroaryl. aminoalkyi, aminodialkyl. aminotrialkyl. aminoacyl, carbonyl, 
substituted or unsubstituted imine, sulfate, sulfonamide, phosphate, 
phosphoramlde, hydrazide, hydroxamate and hydroxamic acid. 

9. The compound of claim 1 wherein at least three of the groups R2, R3, 
R4 and R5 are selected from -OX2 or -N(T)Y; 

10. The compound of claim 1 wherein R1 Is hydrogen. 

1 1 . The compound of claim 1 0 wherein independently at least one of R2, 
R3, R4, or R6 Is -N(T)Y, and at least one is -OX2. 

1 2. The compound of claim 1 0 wherein Independently at least two of R2, 
R3, R4, or R6 are -OX2. 

1 3. The compound of daim 10 wherein at least two of R2, R3, R4, or R6 
is -N(T)Y. 

14. The compound of claim 1 wherein R1 is -N(Z)Y. 

1 5. The compound of claim 14 wherein at least one of R2, R3, R4, or R6 
is -N(T)Y. 

1 6. The compound of daim 1 4 wherein at least two of R2, R3, R4, or R6 
is -N(T)Y. 

1 7. The compound of daim 1 4 wherein at least two of R2, R3, R4, or R6 
are -OX2. 
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18. A method of synthesis of compounds of claim 1 0, wherein n is 1 , 
comprising the step of reducing a synthetic intemiediate of fomiula III, 
In which 

V is bromine or chlorine, 

R6 and R7 are hydrogen, or together fomn a carbonyl oxygen, 

R5, R4, R3, and R2 are selected from the group consisting of OH, O-acyl, N3, 

NHDde, NHDTPM. NHZ, NHBOC, phthalimide. OX2, N(T)Y and an O- 
protectlng group, 

X2 is independently selected from alkyi, aikenyl, alkynyl, heteroalkyi, aryl, 
heteroaryl, arylalkyi or heteroarylalkyi of 1 to 20 atoms, 

T is hydrogen or X2, 

Y is selected from hydrogen, or the following, where G d«i?;Vc>tes-the point of ,5 
connection to the nitrogen atom in N(T)Y; 




Z is selected from hydrogen or X1 ; 
Q is selected from hydrogen or W; 

The groups W are independently selected from the group consisting 
of alkyI, aikenyl, alkynyl, heteroalkyi, aryl, heteroaryl, arylalkyi and 
heteroarylalkyi of 1 to 20 atoms. 



^EMDED SHEET 
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The groups X1 are independently selected from the group consisting 
of alkyl. alkenyl. alkynyl. heteroalkyl. acyl. arylacyl, heteroarylacyl. aryl. 
heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms. 



19. The method of claim 18, wherein R6 and R7 together fomn a carbonyl 
oxygen and R5 is O-alkyI, O-aryiaikyl or O-aryl. 

20. The method of claim 19. wherein the R5 substituent Is substituted 
with a moiety selected from the group consisting of OH. NO, NO2. NH2, N3, 
halogen, CF3. CHF2, CH2F, nltrlle, alkoxy, aryloxy, amidlne, guanldlnlums. 
carbbxyllc acid, carboxyllc acid ester, carboxyllc acid amide, aryl, cycloalkyl. 
heteroalkyl. heteroaryl. aminoalkyl. aminodlalkyi, aminotrialkyi, aminoacyl. 
carbonyl, substituted or unsubstituted Imine, sulfate, sulfonamide, phosphate, 
phosphoramlde. hydrazlde, hydroxamate, hydroxamlc acid. 

21 . The method of claim 1 8, wherein the O- protecting groups comprise 
acetals and ketals which protect two adjacent oxygens. 




general formula III 



AR/IEMDED SHEET 
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22. A method of synthesis of compounds according to claim 14. In which 
n is 1 . comprising the step of reacting a compound of fonnula III with an azide 
nucleophile. to form an anomeric azide and reduction of the anomeric azide 
to form an anomeric amine and reaction of the anomeric amine with an 

5 eiectrophile. 

23. A method of combinatorial synthesis of compounds of claim 1 , 
wherein n is 1 , comprising the step of immobilizing a compound of fomnula IV 
onto a support. 

R6 .R7 

^R1 

R5^ 



10 




wherein 

R6 and R7 are hydrogen, or together form a cartjonyl oxygen: 

R1 is selected from the group consisting of hydrogen; -N(Z)Y and -C(Z)Y 

15 wherein; 

When R1 is -N(Z)Y, then: 

Y is selected from hydrogen, or the following, where G denotes tl 
point of connection to the nitrogen atom in N(Y)Z; 



/^VIENOSD SHEET 
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Z is selected from hydrogen or X1 ; 
Q is selected from hydrogen or W; 

The groups W are independently selected from the group consisting 
of alkyl, alkenyl, alkynyl, heteroalkyi, aryl, heteroaryl, arylalkyi and 
heteroarylalkyi of 1 to 20 atoms, 

The groups X1 are independently selected from the group consisting 
of alkyl, alkenyl, alkynyl, heteroalkyi, acyl. arylacyl, heteroarylacyl, aryl, 
heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms. 

When R1 is -C(Z)Y, then: 

Y Is selected from the group consisting of two hydrogen atoms, a 
double bonded oxygen (=0) to fomi a carbonyl, and a triple bonded nitrogen 
to form a nitrite, 

Z is absent, or is selected from hydrogen or U, 
Wherein U is selected from the group consisting of alkyl, alkenyl, 
alkynyl, heteroalkyi, aminoalkyi, aminoaryl, aryloxy, alkoxy, heteroaryloxy, 
aminoaryl, aminoheteroaryl, thioalkyi, thioaryl orthioheteroaryl, acyl, arylacyl, 
heteroarylacyl, aryl, heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms. 



AS^EIMDED 8HEST 
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R5, R4, R3, and R2 are selected from the group consisting of OH, O-acyl, N3. 

NHDde. NHDTPM, NHZ, NHBOC. phtlialimide, OX2. N(T)Y and an O- 

protecting group, and the linkage between the compound of formula IV and 

the support is through any one of positions R1 , R2, R3, R4 or R5, 

X2 is Independently selected from alkyi, alkenyl, alkynyl. heteroalkyi, aryl, 
heteroaryl, arylalkyi or heteroarylalkyl of 1 to 20 atoms, 

T is hydrogen or X2, 

Y is selected from hydrogen, or the following, where G denotes the point of 
connection to the nitrogen atom in N(Y)Z; 




Z is selected from hydrogen or X1 ; 
Q is selected from hydrogen or W; 

The groups W are independently selected from the group consisting 
of alkyl. alkenyl, alkynyl, heteroalkyi, aryl, heteroaryl, arylalkyi and 
heteroarylalkyl of 1 to 20 atoms. 

The groups X1 are independently selected from the group consisting 
of alkyl, alkenyl, alkynyl. heteroalkyi, acyl, arylacyl. heteroarylacyl, aryl, 
heteroaryl, arylalkyi and heteroarylalkyl of 1 to 20 atoms. 
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24. The method of claim 23 wherein the support Is selected from the 
group consisting of derlvatised polystyrene, tentagel. wang resin. MBHA 
resin, aminomethylpolystyrene, rink amide resin DOX-mpeg, and polyethylene 
glycol. 

5 

25. A method of synthesis of compounds according to claim 13, in which 
n is 0, comprising the step of reacting a compound of fomriula V in the 
presence of a lewis acid with an azide source to forni an anomeric azide, 
reduction of the anomeric azide to fomi an anomeric amine and reaction of 

10 the anomeric amine with an electrophile. 




general formula V 



In which V is -OAcyl, 
15 R6 and R7 are hydrogen, or together fomi a cart)onyl oxygen, 

R4, R3, and R2 are selected from the group consisting of OH, O-acyl, N3, 
NHDde, NHDTPM, NHZ, NHBOC. phthalimlde,OX2, N(T)Y and O-protecting 
group, 

X2 is Independently selected from alkyi, alkenyl. alkynyl, heteroalkyi, aryl, 
20 heteroaryl, arylalkyl or heteroarylalkyi of 1 to 20 atoms, 

T is hydrogen orX2, 

Y Is selected from hydrogen, or the following, where G denotes the point of 
connection to the nitrogen atom In N(Y)Z; 



ARUINDED SHEET 
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Z is selected from hydrogen or X1: 
Q is seiected from hydrogen or W; 

The groups W are independentiy selected from the group consisting 
of all<yl, all<enyi, alkynyl. heteroallcyl, aryl. heteroaryl, arylall<yl and 
heteroarylall<yl of 1 to 20 atoms, 

Th3 groups X1 are independently selected from the group consisting 
of alkyi, aikenyl, alkynyl, heteroalkyi, acyl, arylacyl. heteroarylacyl. aryi, 
heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms. 



26. The method of claim 25, wherein R6 and R7 together form a carbonyl 
oxygen, and R4 is substituted O-alkyI, O-arylalkyI or O-aryl. 



15 



27. A method of combinatorial synthesis of compounds of claim 1 , 
wherein n is 0, comprising the step of Immobilizing a compound of formula VI 
onto a support. 
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general formula VI 



Wherein R1 is selected from the group consisting of hydrogen; -N(Z)Y a 

C(Z)Y wherein; 

When R1 is -N(Z)Y, then: 

Y Is selected from hydrogen, or the following, where G denotes 
point of connection to the nitrogen atom in N(Y)Z; 




Z Is selected from hydrogen or XI ; 
Q Is selected from hydrogen or W; 

The groups W are Independently selected from the group consisting 
of alkyl. alkenyl, alkynyl. heteroalkyi, aryl. heteroaryl, arylalkyi and 
heteroarylalkyi of 1 to 20 atoms, 
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The groups X1 are independently selected from the group consisting 
of alkyl. alkenyl. alkynyl. heteroalkyl. acyl. arylacyl, heteroarylacyl. aryl. 
heteroaryl. arylalkyi and heteroarylalkyi of 1 to 20 atoms, 

When R1 is -C(Z)Y, then: 

Y Is selected from the group consisting of two hydrogen atoms, a 
double bonded oxygen (=0) to form a carbonyl, and a triple bonded nitrogen 
to form a nitrite, 

Z is absent, or is selected from hydrogen or U, 
Wherein U Is selected from the group consisting of alkyl. alkenyl, 
alkynyl, heteroalkyl. aminoalkyi, aminoaryl. aryloxy. alkoxy. heteroaryloxy, 
aminoaryl, aminoheteroaryl. thioalkyl. thioaryl or thioheteroaryl. acyl, arylacyl. 
heteroarylacyl. aryl. heteroaryl. arylalkyi and heteroarylalkyi of 1 to 20 atoms. 

R6 and R7 are hydrogen, or together fonn a carbonyl oxygen. 
R4, R3. and R2 are selected from the group consisting of OH. O-acyl, N3, 
NHDde. NHDTPM, NHZ. NHBOC, phthallmide. OX2. N(T)Y and O-protecting 
group, 

X2 is Independently selected from alkyl. alkenyl, alkynyl, heteroalkyl. aryl, 
heteroaryl, arylalkyi or heteroarylalkyi of 1 to 20 atoms, 

T Is hydrogen or X2, 

Y Is selected from hydrogen, or the following, where G denotes the point of 
connection to the nitrogen atom in N(Y)Z; 
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Z is selected from hydrogen or X1 ; 
Q is selected from hydrogen or W; 

The groups W are independently selected from the group consisting 
of all^yl. alkenyl, alkynyl. heteroalkyl. aryl. heteroaryi, arylalkyi and 
heteroarylalkyi of 1 to 20 atoms , 

The groups X1 are indeper;.i ^.:v:>/ selected from the group consisting 
of alkyl. alkenyl, alkynyl, heteroalkyl, acyl, arylacyl. heteroarylacyl. aryl, 
heteroaryi, arylalkyi and heteroarylalkyi of 1 to 20 atoms, 
and the linkage between the compound of fonmuia VI and the support is 
through any one of positions R1 , R2, R3, or R4. 



28. The method of claim 27, wherein the support is selected from the 
group consisting of derivatised polystyrene, tentagei, wang resin. MBHA 
resin, aminomethylpolystyrene. rink amide resin DOX-mpeg,and polyethylene 
glycol. 

29. A method of solution phase combinatorial synthesis of compounds of 
claim 1 , comprising the step of alkylating a free hydroxyl on a compound of 
formula IV or formula VI, wherein 
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R6 and R7 are hydrogen, or together form a carbonyl oxygen; 

R1 is selected from the group consisting of hydrogen; -N(Z)Y and - 
C(Z)Y wherein; 
When R1 is -N(Z)Y, then: 

Y Is selected from hydrogen, or the following, where G denotes the 
point of connection to the nitrogen atom in N(Y)Z; 




Lo Z is selected from hydrogen or X1 ; 

Q is selected from hydrogen or W; 

The groups W are independently selected from the group consisting 
of allcyl, all^enyl, alkynyl, heteroalkyl. ary'. heteroaryl. arylalkyi and 
heteroarylalkyi of 1 to 20 atoms, 

15 

The groups X1 are independently selected from the group consisting 
•of alkyi, alkenyl, alkynyl, heteroalkyl, acyl, arylacyl, heteroarylacyl. aryl. 
heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms, 

20 When R1 is -C(Z)Y, then: 

Y is selected from the group consisting of two hydrogen atoms, a 
double bonded oxygen (^O) to fonn a carbonyl. and a triple bonded nitrogen 
to fomn a nitrile, 
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Z is absent, or is selected from hydrogen or U, 

Wherein U is selected from the group consisting of allcyl, alkenyl, 

allcynyl. heteroalkyl. aminoalkyl, aminoaryl, aryloxy. alkoxy. heteroaryloxy. 

aminoaryl, aminoheteroaryl. thioalkyl. thioaryl or thioheteroaryl. acyl. arylacyl. 

heteroarylacyl. aryl, heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms, 

R5, R4. R3, and R2 are selected from the group consisting of OH, O-acyl. N3, 
NHDde, NHDTPIVI, NHZ, NHBOC, phthalimide, OX2, N(T)Y and an O- 
protecting group, 

X2 is Independently selected from alkyl. alkenyl. alkynyl, heteroalkyl, aryl, 
heteroaryl, arylalkyi or heteroarylalkyi of 1 to 20 atoms, 

T is hydrogen or X2, 

Y is selected from hydrogen, or the following, where G denotes the point of 
connection to the nitrogen atom In N(Y)Z; 




Z is selected from hydrogen or X1 ; 
Q is selected from hydrogen or W; 

The groups W are independently selected from the group consisting 
of alkyl. alkenyl. alkynyl. heteroalkyl, aryl, heteroaryl, arylalkyi and 
heteroarylalkyi of 1 to 20 atoms, 
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The groups X1 are independently selected from the group consisting 
of alkyl. alkenyl, alkynyl, heteroalkyi, acyl, arylacyl, heteroarylacyl. aryl. 
heteroaryl, arylalkyl and heteroarylalkyi of 1 to 20 atoms, 
and any one of the protecting substituents may be removed prior to 
alkylation. 

30. A compound of formula I 



Wherein, 
n is 0 or 1 ; 

R6 and R7 are hydrogen, or together fonm a carbonyl oxygen; 
R1 is selected from the group consisting of hydrogen; -N(Z)Y and - 
C(Z)Y wherein; 

When R1 is -N(Z)Y, then: 

Y is selected from hydrogen, or the following, where G denotes the 
point of connection to the nitrogen atom in N(Y)Z; 




formula I 




Z is selected from hydrogen or X1 ; 
Q is selected from hydrogen or W; 

The groups W are Independently selected from the group consisting 
of alkyl. alkenyl, allcynyl, heteroalkyl. aryl, heteroaryl, arylalkyi and 
heteroarylalkyi of 1 to 20 atoms, 

The groups X1 are independsiViiy selected from the group consisting 
of alkyl, alkenyl, alkynyl, heteroalkyl, acyl, arylacyl, heteroarylacyl, aryl. 
heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms, 

When R1 is -C(Z)Y, then: 

Y is selected from the group consisting of two hydrogen atoms, a 
double bonded oxygen (=0) to fonn a carbonyl, and a triple bonded nitrogen 
to form a nitrile, 

Z is absent, or is selected from hydrogen or U, 
Wherein U is selected from the group consisting of alkyl, alkenyl, 
alkynyl, heteroalkyl, aminoalkyi, aminoaryl. aryloxy, alkoxy, heteroaryloxy, 
aminoaryl. aminoheteroaryl, thioalkyl. thioaryl or thioheteroaryl, acyl, arylacyl, 
heteroarylacyl, aryl, heteroaryl, arylalkyi and heteroarylalkyi of 1 to 20 atoms. 
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When R1 is H, at least two of the groups R2, R3, R4 and R5 are 
selected from the group consisting of-OX2 or-N(T)Y, and the others are 
independently selected from hydrogen, -OH, -OX2, -N(T)Y, wherein Y is as 
defined above, T is selected from hydrogen or X2; and X2 is independently 
selected from alkyi, alkenyl, alkynyl, heteroalkyi, aryl, heteroaryl, arylalkyi or 
heteroarylalkyi of 1 to 20 atoms, 

When R1 is N(Z)Y or C(Z)Y, at least one of the groups R2, R3, R4 
and R5 are selected from the group consisting of-OX2 or-N(T)Y, and the 
others are independently selected from hydrogen, -OH, -OX2, -N(T)Y, 
wherein Y is as defined above, T is selected from hydrogen or X2; and X2 is 
independently selected from alkyl, alkenyl, alkynyl, heteroalkyi, aryl, 
heteroaryl, arylalkyi or heteroarylalkyi of 1 to 20 atoms, 
With the provisos that: 
a X2 msy: -not be another carbohydrate ring, a cyclitol ring or contain 
anothsr carbohydrate ring, 

b all of the X2 substituents may not be the same, and 

c when R1 is C(Z)Y, and Z is C=0 and R5 is N(T)Y, both T and Y may 

not be hydrogen, or Y may not be an amino acid or peptide. 



